Effect of temperature on kinetics and differential mobility of empty and loaded nucleoside transporter of human erythrocytes.
The transmembrane equilibration of [3H]uridine was measured in human erythrocytes as a function of temperature using rapid kinetic techniques. Arrhenius plots of the maximum velocity of equilibrium exchange were continuous between 5 and 30 degrees C (Ea = 17-20 kcal/mol), but the increase in velocity with increase in temperature leveled off above 30 degrees C. This leveling off did not reflect heat inactivation of the carrier since transport activity was stable for 3 h at 37 degrees C. Transmembrane equilibration of uridine in equilibrium exchange and zero-trans modes at 5, 15, 25, and 35 degrees C conformed to appropriate integrated rate equations derived for the simple transporter. The nucleoside transporter exhibited directional symmetry, but the loaded carrier moved on the average 5 times more rapidly than the empty carrier at 15, 25, and 35 degrees C, but 25-40 times faster at 5 degrees C. This marked shift in differential mobility of loaded and empty carrier between 15 and 5 degrees C was entirely attributable to an impairment of mobility of empty carrier. The Michaelis-Menten constant for equilibrium exchange increased about 3-fold with increase in temperature between 5 and 35 degrees C. The van't Hoff plot of the values was approximately linear and yielded an estimate of the enthalpy of carrier:substrate dissociation of 7.8 kcal/mol.